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SUMMARY 
This study explores the interrelationships among the physical activity level, dietary pattern and anthropometric
indices of some pre-clinical undergraduates in a university in southeastern Nigeria. 
One hundred and twenty-one (121) consecutively-recruited volunteers (57 male and 64 female), aged 19-29
years, who were pre-clinical students participated in the study. Information on physical activity level (PAL),
dietary pattern and anthropometric characteristics as well as demographics was collected.
About 80% of the male and female participants had normal weight. Fewer males (11.1%) than females (17.6%)
reported low PAL. Fewer males (5.7% and 7.7%) tended to have undesirable waist circumference (WC) and
waist-hip ratio (WHR) than the females (16.2% and 41.2%). Also fewer males (24.1%) tended to have a high
fat intake than females (30.9%). However, more males (87.0%) tended to take low amounts of fruit/vegetable
(FV) than females (79.4%), whereas more females (89.75%) tended to take low amount of fibre than the males
(57.4%).  The females had a higher (P<0.05) WHR than the males, while the males consumed more fibre
(P<0.05) than the females. Fat intake correlated very significantly (P<0.05) with WC. Fibre intake correlated
very significantly (P<0.05) with WC and WHR, while PAL correlated significantly with only BMI and WC. 
Although the prevalence of general obesity is not alarming in this sample, a sizeable number of the respondents
have the  tendency to be obese and also have central obesity. Fruits and vegetables  and fibre consumption were
generally low. 
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INTRODUCTION
Physical activity (PA) levels are decreasing among young
people in countries around the world, especially in poor
urban areas, and it is estimated that less than one-third are
sufficiently active to have a strong impact on their present
and future health and well-being (World Health
Organization, 2006). Nearly half of those aged 12-21 years
are not vigorously active on a regular basis and PA declines
dramatically with age during adolescence, with female
adolescents being more affected (National Centre for
Chronic Disease Prevention and Health Promotion, 1999).
Overweight and obesity are both ranges of weight that
are greater than what is generally considered healthy for a
given height. The terms also identify ranges of weight that
have been shown to increase the likelihood of certain
diseases and other health problems (Centre for Disease
Control and Prevention, 2006). Body fat distribution is an 
index of obesity which is significantly associated with
morbidity and mortality. Waist-to-hip ratio and waist 
circumference are other indices associated with
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cardiovascular diseases, premature death, stroke, type 2 
diabetes, some cancers and hypertension (Rexrode et al, 
2001; Lakka et al, 2002).
It is clear that obesity has a strong genetic component 
(Bouchard and Perusse, 1993). However, genetics alone
may not account for the rapid rise in obesity (Dokken and 
Tsu-Shuen, 2007) as behavioural differences in diet and
exercise habits may be contributory factors (Burke et al,
1992). People worldwide are consuming more foods that
are energy-dense, high in sugar and/or saturated fat or
excessively salty (Puska et al, 2006). Fast foods are
associated with diets that are energy dense and low in
essential micronutrients (Bowman and Vinyard, 2004).
Frequent fast food consumption, therefore, may contribute
to weight gain (Bowman  and Vinyard, 2004).  
Despite considerable research effort, the nutritional
aetiology of obesity remains unclear and controversial, 
especially with regard to the roles of dietary fat (Willet, 
1998; Bray and Popkin, 1998) and carbohydrate (Golay et 
al, 1996). A recent review of intervention trials found that
mean weight loss was greater in studies in which subjects 
consumed a high-fibre diet than in studies in which subjects  
consumed a low-fibre diet (Roberts et al, 2002). In those
studies, weight loss in subjects that consumed a low-fat,
high-fibre diet (3.4 kg over 6 months) was three times that
of those that consumed a low-fat diet alone (1.0 kg over 6 
months) (Roberts et al, 2002) . This suggests an additive
effect of fat and fibre in weight loss.  
In a cross-sectional study, subjects with type 1 diabetes
that  consumed a diet high in carbohydrates, cereal fibre,
and low-glycaemic index foods had a significantly smaller
waist circumference and BMI (Toeller et al, 2001). A 
crossover study among 11 healthy men that both consumed 
a high-glycaemic index diet and a low-glycemic index diet
for five weeks, found that the low-glycaemic index diet led 
to a decrease in trunk mass and an increase in lean body 
mass, with no change in body weight (Bouche et al, 2002;
Newby et al, 2003). 
In spite of the fact that an optimal diet is crucial, daily 
moderate-intensity PA is also well-established as an
important determinant for good health, helping to lower
blood pressure, reduce body fat, and improve glucose
metabolism (Puska et al, 2006). There is strong scientific
evidence that a change in dietary habits and physical
activity can reduce the effect of several of the risk factors
for chronic diseases (Puska et al, 2006). This study
explored the interrelationships between physical activity
level, dietary pattern and anthropometric indices among the
undergraduate students of the Faculty of Health Sciences in




A cross-sectional study was conducted involving 121
volunteers (57 male and 64 female), aged 19-29 years.
They were undergraduates of the Faculty of Health Sciences
and Technology of Nnamdi Azikiwe University, Nigeria.
The participants were recruited using a non-probability
sampling technique. 
Physical Activity Assessment  
The self-reported PA levels of participants were assessed
using the Long, Last 7 Days  International Physical Activity
Questionnaire (IPAQ). The IPAQ instrument has acceptable
measurement properties for monitoring levels of physical
activity among 18 to 65 year old adults in diverse settings.
It has a test-retest reliability and criterion validity of r= 0.8
and r=0.3, respectively (Craig et al, 2003). The
questionnaire was scored and interpreted as described in the
literature (IPAQ Research Committee, 2005).
Dietary Intake Assessment
The intake of fat, fruit and vegetable, and fibre was
assessed using free assessment tools (NutritionQuest, 2009).
This involved participants filling out fat and fruit-vegetable-
fibre screeners. The filled-out screeners were submitted for
analysis online. For the fat screener, the analysis gives the
percentage of calorie intake that is fat. Based on this
analysis, the fat intake was categorized into either normal
(20-35%) or high (>35%). For the fruit-vegetable-fibre
screener, the analysis had 2 components: fruit and vegetable
and fibre. Fruits and vegetables were analysed in terms of
servings per day, and based on this, the participants were
categorized as having either low (<4 servings) or normal
($ 4 servings). Also, fibres was analysed in grams per day,
and based on this, the participants were categorized as
having either low (<20g) or normal ($20g) intake. The
submission of the screeners for analysis required that all the
fields were filled out. Participants were therefore requested
to fill out any field not applicable to their dietary pattern
with the lowest frequency. In other words, a participant
who did not have a particular food item in his diet, filled
out the lowest frequency against that item instead of
omitting it. 
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Anthropometric Assessment
Height and weight were measured using the International
Society for Advancement of Kinanthropometry (ISIAK)
standards for anthropometric assessments (ISIAK, 2001).
Height was measured to the nearest 0.01 decimal place
using a height meter (Seca, model 786, Germany). Weight
was measured to the nearest 0.01 decimal place using a
bathroom scale (Hana, model BR9011; 120 x 0.01kg,
China). The BMIs of the participants were calculated from
their respective heights and weights using the relation:
weight/height.  From these BMI values, normal weight,2
overweight, and obesity were determined using the World
Health Organization (WHO) criteria for body weight
determination (WHO, 2000). 
Waist circumference (WC) and hip circumference were
measured at the level of the umbilicus and greater
trochanter, using an inelastible tape measure, and the waist-
hip ratio (W/H) was calculated from the two values and was
categorized using the World Health Organization criteria
(WHO, 2000). The measurement was recorded to the
nearest 0.1 cm. Waist-hip ratio <0.95 was categorized as
normal and $0.95 as undesirable for men. For women,
W/H <0.85 was categorized as normal, while $0.85 was
categorized as undesirable.
Data Analysis
The data obtained was presented using bar charts,
frequency and proportion. Chi-square was used to analyse
the difference in these categorical variables: fat intake, fruit
and vegetable, fibre intake, body mass index, waist
circumference, waist-hip ratio, and the physical activity
level of participants. Spearman’s rank order correlation was
used to determine the relationship between dietary intake,
anthropometric indices, and the physical activity level of
participants. 
RESULTS
More of the participants (52.9%) were female. The age of
the respondents ranged 19 to 29, with a mean age of 22.34
± 1.88 years (table 1). The proportions of the male and the
female participants with normal weight were 79.6% and
82.4%, respectively (figure 1). About 2% of the female
participants were underweight as opposed to none among
the male participants. More of the male participants
(18.5%) than the females (11.8%) had the tendency to be
overweight. More females (4.4%), however, tended to be
obese than the males (1.9%). Fewer males (11%) than
females (17.6%) reported low physical activity level (figure
2). Fewer females (44.1%) than males (55.6%), however,
reported high physical activity level (figure 2). Fewer males
tended to have undesirable waist circumference and waist-
hip ratio than the females (5.7% & 7.7%, respectively  for
male; 16.2% and 41.2%, respectively for female). The fat
intake level of males (24.1%) tended to be lower than that
of females (30.9%) (table 2). About 87% of the male
participants ate low amounts of fruits and vegetables as
against about 79.4% for the female participants (table 2).
About 57% of the male participants ate low amounts of
fibre as opposed to about 89.7% for the females (table 2).
The females had a higher waist-hip ratio than the males,
while the males consumed more fibre (table 3). Fat intake
was found to correlate very significantly (P<0.05) with
WC, fibre intake correlated very significantly with WC and
waist-hip ratio, while PA correlated significantly with BMI
and WC (table 4).
DISCUSSION
This study explored the interrelationships among physical
activity level, dietary pattern and anthropometric indices
among undergraduate students of the Faculty of Health
Sciences in a university in southeastern Nigeria. The study
shows that a vast majority of the participants had normal
anthropometry, which is in consonance with the finding that
an almost equal proportion of them consumed normal levels
of fat. This proportionality in normalcy of body
anthropometry and fat consumption could be explained in
light of the fact that the high energy density of fat may
promote excess energy intake (Rolls, 2000) and total dietary 
fat has been directly associated with adiposity (Tucker et al, 
1997). Other authors (Slattery, 1992; Larson et al, 1996),
however, did not find any association between level of fat
consumption and body anthropometry.
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Table 2.  Distribution of anthropometric and dietary characteristics











circumference 50 (94.3) 3 (5.7) 57 (83.8) 11 (16.2)
Waist-hip
circumference 48 (92.3) 4 (7.7) 40 (58.8) 28 (41.2)
Fat intake 41 (75.9) 13 (24.1) 47 (69.1) 21 (30.9)
Fruit and
vegetable
intake 7 (13.0) 47 (87.0) 14 (20.6) 54 (79.4)
Fibre intake 23 (42.6) 31 (57.4) 7 (10.3) 61 (89.7)
Table 3. Comparison of distribution of anthropometric, dietary and
physical activity characteristics between male and female
participants using Chi-square
Characteristic P-value (95% Cl)
Body mass index 0.388 (0.283 - 0.454)
Waist circumference 0.213 (0.140 - 0.286)
Waist-hip circumference 0.000*
Fat intake 0.672 (0.589 - 0.755)
Fruit and vegetable intake 0.664 (0.580 - 0.748)
Fibre intake 0.000*
Physical activity level 0.254
Table 4. Correlation of dietary intake with anthropometric and



















* = Significant; ** = Very Significant
In contrast to the proportion of participants who
consumed normal amounts of fat in this study, the
proportions of those who consumed adequate amounts of
fruits and vegetables (FV), as well as fibre were in the
minority. The latter findings, in relation to the findings for
body anthropometry, are antitheses, and this is because
dietary fibre promotes satiety (Pereira and Ludwig, 2001), 
through decreased gastric emptying, increased colonic 
transit, and decreased insulin response (Kimm, 1995). In
addition, it may protect against excessive weight gain via 
effects that could be mediated by, and/or independent of 
glycaemic index (Ludwig et al, 1999). Furthermore, fruits
and non-starchy vegetables may protect against excessive 
weight gain (Newby et al, 2003; He et al, 2004), because
of their low energy density, high fibre content, and low 
glycemic index. This low glycemic load evokes a decreased
insulin response and, therefore, decreases hunger and 
eventual energy intake (Ludwig, 2002). A recent review of
Figure 1. Distribution of body mass index of participants.
Figure 2. Distribution of physical activity level of participants.
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intervention trials found that mean weight loss was greater 
in studies in which subjects consumed a high-fibre diet than 
in studies in which subjects consumed a low-fibre diet 
(Roberts et al, 2002). It is interesting to find that in this
sample, where only a minority consumed adequate amounts
of fruits and vegetables, as well as fibres, an overwhelming
majority had desirable body anthropometry. In view of
these unusual trends, the confounding factor in this study
could be found in either the physical activity level and/or
the amount of fat consumed.  
The normal fat consumption level observed in the
participants could have a favourable effect on the dependent
variables (body anthropometry). Moreover, about one in
two participants were highly physically active; also close to
that ratio engaged in moderate level of physical activity.
Considering these levels of physical performance, one may
expect a favourable effect on body anthropometry
independent of the amount of FV and fibre consumed. This
is in view of the findings in previous studies establishing the
crucial role of physical activity and energy expenditure in
obesity prevention (Hu et al, 2003). Furthermore,
considering the interactions of the beneficial effects of FV
and fibre on body anthropometry, the favourable effect of
physical activity level could be greatly enhanced. However
in spite of this possibility, participants in the increased FV
group are more likely to significantly reduce the probability
of being overweight than those in the only reduced fat and
sugar group (Epstein et al, 2001). Singh et al (1994) found
that patients with myocardial infarction on a low-energy,
fruit and vegetable enriched diet for 6 months had a great
reduction in central obesity.
More males than females consumed adequate amounts
of fibre and were also found to have desirable waist-hip
ratio. These findings further corroborate the reports that
higher fibre intake fosters desirable body composition.
Fibre consumption was found to correlate negatively with
W/H and WC, but not with BMI. Fat consumption
correlated positively with only WC, while PA correlated
negatively with BMI and WC. These findings suggest that
waist circumference is an adiposity index that is easily
modulated by dietary intake and PA (Koh-Banerjee et al,
2003). From these findings, it could be inferred that PA,
fibre and fat consumption play a role in controlling specific
anthropometric indices. These findings are somewhat
similar to those of Afolabi et al (2004), who found that
energy intake positively correlates with BMI. These studies
are, however, different in terms of age range and mode of
assessment of dietary intake. Lahti-koski et al (2002)
reported an inverse association between BMI and PA in
women. In addition, a previous study (Gutierrez-Fisac et al,
2002) found that BMI varied significantly by leisure-time
PA and not by work-related PA. Many studies found that
people who are physically active on a regular basis are less
likely to gain weight (Schmitz et al, 2000; Drøyvold et al,
2004; Kimm et al, 2005; Besson et al, 2009).
The findings in this study cannot be generalized to
children and adolescents, as well as middle-aged adults.
The findings are not based on cause and effect, but are
merely descriptive and correlational. Intervention trials are
strongly encouraged, as they would provide more definitive
findings. Also, the sample size for this study is small. A
larger sample size is suggested to validate the findings in
this study.
Inadequate consumption of FV hasbeen associated with 
obesity-related morbidities such as cardiovascular diseases 
(Bazzano et al, 2002) and diabetes (Ford and Mokdad,
2001). In view of this, reducing obesity and overweight
should be considered a major public health and clinical
challenge. Therefore, in addition to the development of
national and community-based strategies and initiatives to
encourage adequate consumption of FV, it is important for
dietitians and clinicians to counsel individuals on lifestyle
and behavioural modifications (Stopt et al, 2003) in order
to acquire present and future health benefits. 
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